The current practice of myocardial revascularization for acute myocardial infarction (MI) is primary percutaneous intervention (PCI). Surgical revascularization ("bypass") is reserved for patients unsuitable for PCI. The purpose of this report is to describe the long-term outcome of acute MI patients who underwent left-sided arterial revascularization (left anterior descending and circumflex arteries) before PCI was adopted as the preferred treatment for this subset of patients. Between 1996 and 2002, 434 consecutive patients in our center underwent myocardial revascularization for recent MI using the composite T-graft technique (381 bilateral internal thoracic arteries and 53 single internal thoracic artery and radial arteries). Two-hundred and seventy-six patients were operated on within seven days of an acute MI (Group A) and the remaining 158 patients were operated on after the 7 th day since an acute MI (Group B). Group A had significantly increased operative mortality (6.5% vs 1.3% for Group B, P = 0.012). Surgery performed within the first week of an acute MI was also found to be a significant predictor of early mortality in multivariate logistic regression analysis (O.R. 10.31; 95% C.I. 1.32 -83.30, P = 0.026). The mean follow-up was 10.6 ± 5.2 years. The Kaplan Meier 10-year survival of the two groups, however, was similar (65.6 ± 2.9 Group A vs 64.6 ± 3.8 Group B, P = 0.953), and assignment to Group A was not an independent predictor of decreased survival (P = 0.395, Cox model). When using arterial grafts for myocardial revascularization, the long-term outcome of patients operated on during the first 7 days of acute MI is not worse than that of patients operated on after more than 7 days, despite their increased operative mortality.
INTRODUCTION
The long time required to re-perfuse myocardial infarction (MI) patients with surgery, and the efficiency of primary percutaneous intervention (PCI) and fibrinolysis in restoring myocardial blood supply, have caused coronary artery bypass grafting (CABG) to be uncommonly used today as the first line reperfusion strategy for patients with acute MI [1] .
Between 1996-2002, arterial grafting of the left coronary system (left anterior descending [LAD] and circumflex arteries) was our preferred method of myocardial revascularization for patients with left main coronary artery or multi-vessel disease because of the better longterm survival associated with this technique compared to single mammary and venous graft [2] .
Various strategies have been developed for left-sided revascularization. One popular technique which enables complete arterial revascularization of the left arterial system is the composite T-graft [3] . Mid-and long-term outcomes of patients undergoing bilateral internal thoracic artery (BITA) grafting with composite T-grafts are similar to those of patients undergoing BITA grafting using only in-situ grafts [4] . The comparatively decreased long-term patency of saphenous vein grafts (SVGs) has led to the introduction of other arterial conduits (among them the radial artery [RA]) into clinical practice in the belief that the long-term patency will be better than that provided by SVGs [5] .
The purpose of this report was to describe the early and long-term surgical results of arterial grafting for a subset of patients who underwent recent MI (3 months).
We also compared the long-term outcome between patients operated on during the first week after an MI and those who were operated on more than one week after an MI.
PATIENTS AND METHODS
This retrospective review of medical records and the use of telephone questionnaires for obtaining follow-up information were approved by the institutional Review Board of the Tel-Aviv Medical Center. Informed consent was waived. Between 1996 and 2002, 434 consecutive patients with multi-vessel coronary artery disease (CAD) underwent left-sided arterial revascularization using the composite T-graft technique in our medical center within 3 months of acute MI [6] . Two-hundred and seventy-six of these patients were operated on within seven days since undergoing an acute MI (Group A). The remaining 158 underwent surgery after the 7 th day of an acute MI (Group B). One internal thoracic artery (ITA) was attached end-to-side to the other ITA (mostly the right ITA to the left ITA) in 381 patients. In the remaining 53 patients, the RA was connected end-to-side to the left ITA. Selection of a bilateral ITA approach versus a single ITA and an RA approach was mainly according to the surgeon's preference. There was a tendency not to use bilateral ITAs in patients with increased risk for sternal wound complications, such as elderly patients, patients with chronic obstructive pulmonary disease (COPD) or females with diabetes and/or obesity [7] . In addition, a composite T-graft with an RA was used only when the target coronary vessel stenosis was greater than 80% -90% [5, 8] . Seventy-four (17%) of the patients were operated on without extracorporeal circulation (off-pump coronary artery bypass [OPCAB]). All ITAs were harvested as skeletonized vessels and were used preferentially for left-sided revascularization. Revascularization of the right system was performed with SVGs, with the right gastroepiploic artery, or with the distal end of the T-graft (radial artery or right ITA).
We treated all coronary artery bypass grafting (CABG) patients with a high-dose intravenous infusion of isosorbide dinitrate (Isoket; Schwarz Pharma AG, Monheim, Germany) 4 to 20 mg/h during the first 24 to 48 hours postoperatively. From the second postoperative day, patients whose RA and right gastroepiploic artery were used for grafting were treated with oral calcium channel blockers (diltiazem) 90 mg to 180 mg daily. All CABG and PCI patients were permanently prescribed aspirin 100 mg daily, as well as statins.
Definitions and Data Collection
Patients' data were analyzed according to American College of Cardiology/American Heart Association clinical data standards [9] . Diabetic patients included individuals who were being treated with insulin or oral hypoglycemic agents. A periprocedural MI was defined as the post-procedure appearance of new Q waves or an ST segment elevation of more than 2 mm on an electrocardiograph, accompanied by a creatine phosphokinasemyocardial band greater than 50 mU/mL with or without a new regional wall motion abnormality. An "emergency" operation was defined as one performed within 24 hours of cardiac catheterization.
Statistical Analysis
Data are expressed as mean ± SD or proportions, as appropriate. Continuous variables were compared using the t test, and categorical variables were compared by using the  2 or Fisher exact tests, as appropriate. P < 0.05 is considered as significant. Multivariable logistic regression analysis was used to indentify predictors of early (30 day) perioperative mortality. Follow-up information was obtained
RESULTS
Preoperative patient characteristics were similar between the two study groups ( Table 1) . Patients in Group B were older, while several risk factors, such as emergency operation, preoperative use of intra-aortic balloon pump (IABP), and repeat operations, were more prevalent in Group A. The Euroscore of the two groups was similar (7.15 ± 3.3 vs 7.2 ± 3.5, P = NS). The extent of coronary artery involvement was not significantly different between the groups, however there was a trend for an increased prevalence of left main coronary artery disease in Group A (P = 0.08). Table 2 describes details of the surgical techniques used in the two groups. The only significant difference was the increased use of OPCAB in Group B. The early mortality (30 days) rate of the patients in Group A was significantly higher (6.5% vs.1.3% for Group B, P = 0.012). Both Group A and Group B had similar occurrences of early postoperative complications, such as postoperative deep sternal wound infection (2.9% vs 1.9%, respectively P = 0.524), postoperative stroke (2.5% vs 0.6%, P = 0.156) and perioperative MI (1.4% vs 0%, P = 0.128).
A multivariable logistic regression model revealed that surgery that had been performed during the first week after an MI (Group A) was significantly associated with an increased risk of operative mortality (O.R. 10.31; 95% C.I. 1.32 -83.30, P = 0.026). Other predictors of increased mortality were the preoperative use of IABP The mean follow-up for the entire cohort was 10.6 ± 5.2 years. The Kaplan Meier 10-year survival of the two groups was almost identical (65.6% ± 2.9% and 64.6% ± 3.8% for Groups A and B, respectively, P = 0.953 Log Rank test) (Figure 1) . Assignment to Group A did not emerge as an independent predictor of late mortality (P = 0.395, Cox Model). Independent predictors of decreased survival were age (H.R. 1.067, 95% C.I. 1.050 -1.087), 
DISCUSSION
This retrospective report evaluated the long-term clinical outcome of coronary bypass grafting (CABG) in patients with multi-vessel disease, who underwent arterial revascularization within 3 months of an acute MI [6] . A series of patients in whom arterial grafting (two ITAs or one ITA and an RA) was performed during the first week after an acute MI (Group A) was compared to the patients who were operated on after the 7 th day of an acute MI (Group B). The increased operative mortality observed in Group A is probably related to differences between groups in the occurrence of known risk factors, such as critical preoperative state (e.g., preoperative IABP), emergency operation and repeat operation.
Our study results showed an increased operative mortality among patients operated during the first week after an acute MI. However, after a mean follow-up of 10.6 years, their long-term survival (Kaplan-Meier and Cox adjusted) was not inferior to that of patients who underwent arterial grafting later than the first week after an acute MI.
Our group had previously reported a significantly lower operative mortality for patients undergoing OP-CAB compared to standard on-pump CABG within the first 48 hours after an acute MI [10] . However, a long-term follow up (5 years) showed no survival benefit for OPCAB surgery [10] . In contrast to those findings, the current report with a longer follow-up period revealed better long-term adjusted survival with OPCAB surgery. This observation may be related to the use of multiple arterial conduits (mainly double ITAs) and more complete revascularization in the OPCABs of the current study patients.
The widespread application of early PCI or fibrinolysis for acute MI patients led to a significant decrease in the number of emergency CABG procedures for revascularization. CABG is currently reserved mostly for patients after an unsuccessful or complicated PCI [11, 12] , and for unstable patients with left main coronary artery or severe three-vessel disease who cannot be safely treated with PCI [13] . In addition, ACC/AHA guidelines for CABG or PCI recommend surgery rather than PCI to some MI patients with ST elevation MIs present later (more than 12 hours) and are asymptomatic (Management of this subset of patients is similar to that of patients with stable CAD).
A similar management is recommended for post-PCI patients who develop recurrent angina or re-infarction [14] . The long-term results of the current report suggest that arterial grafting is not only the preferred approach for patients with stable angina, but that it is also suitable for patients operated on during the first week after an acute MI.
Limitations
This is a retrospective study. Supplementary angiographic data that could have strongly supported the message conveyed by clinical observations were not available. A complete follow-up of major adverse cardiovascular events (MACE) was not available in many patients and therefore MACE values were not included among the results.
Conclusion
Surgical revascularization ("bypass") is reserved for acute MI patients who could benefit from but are unsuitable for PCI for whatever reason. The operative mortality is higher when arterial grafts are used for myocardial revascularization in patients who are operated on within the first seven days after an acute MI (including emergency and IABP-supported patients). The long-term outcome of these patients, however, is similar to that of patients with acute MI who are operated on later than seven days post-acute MI.
